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Solid acids have attracted much attention in organic synthesis
owing to their easy work-up procedures, easy ﬁltration and
minimization of cost and waste generation due to reuse and
recycling of these catalysts (Breslow, 1980). The application
of heteropolyacids as catalytic materials is growing continu-
ously in the catalytic ﬁeld. These compounds possess unique
properties such as well-deﬁned structure, Brønsted acidity, pos-sibility to modify their acid–base and redox properties by
changing their chemical composition, high proton mobility,
being environmentally benign and ease of reusability (Clark
and Macquarrie, 2002). Because of their stronger acidity, they
generally exhibit higher catalytic activity than conventional cat-
alysts. They are used as industrial catalysts for several solid
phase reactions (Shaabani and Maleki, 2007; Madhav et al.,
2009).
The synthesis of purines has received signiﬁcant attention in
recent years because of their wide range of biological and phar-
maceutical properties such as antiviral (Gazivoda et al., 2005),
antibacterial (Hirokawa et al., 2009), anticancer (Montgomery
and Carroll, 1957) and anti-inﬂammatory (Wang et al., 2010)
activities as well as efﬁcacy in photodynamic therapy (Joshi
and Keane, 2010) and antagonists (Giorgia et al., 2005). In
addition, they also have agrochemical properties including her-
bicidal and soil fungicidal activity, thus they have been used as
pesticides and insecticides (Dhivya Vadhana et al., 2010).
Among the derivatives of isoxazole, isoxazoloquinolines have
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Scheme 1 Synthesis of 6-chloro-8-substituted-9H-purine derivatives.
Table 1 Comparison of the amount of cellulose sulfuric acid
and yields for synthesis of 6-chloro-8-substituted-9H-purine.
Entry Catalyst (g) Time (min) Yield (%)
1 0 60 Nil
2 0.015 20 45
3 0.030 13 60
4 0.045 6 95
5 0.060 6 96
174 S. Maddila et al.evoked people’s interest and concern because it showed muscle
relaxant, anticonvulsant, and CNS depressant activities
(Jacobson et al., 1995). Recently, purine derivatives have been
synthesized by the reaction of dehydrocyclization of 4-amino-
5-arylamidopyrimidine with polyphosphoric acid (Fu et al.,
1965), cyclocondensation between aminoimidazole and
methyl-2-phenylthioethyl carbamate with base (Allwood
et al., 2007) and amino-pyrimidine, substituted acid with ultra-
sound irradiation (Getvoldsen et al., 2002; Tao et al., 2009).
Some drawbacks such as low yields, prolonged reaction time,
special apparatus, use of costly reagents or catalysts and use
of toxic organic solvents, exist. Thus, the development of an
environmentally benign methodology for the synthesis of 6-
chloro-8-substituted-9H-purine derivatives is in great demand.
Cellulose is one of the most abundant natural biopolymers
in the world and has been widely studied during the past sev-
eral decades because it is a biodegradable material and a
renewable resource (Ahmad et al., 2007). Its unique properties
make it an attractive alternative to conventional organic or
inorganic supports in catalytic applications. Recently, cellulose
sulfuric acid (CSA) has emerged as a promising biopolymeric
solid-support acid catalyst for acid-catalyzed reactions, such
as the synthesis of aryl-14H-dibenzo[a.j]xanthenes (Madhav
et al., 2009), 1,4-dihydropyridines (Safari et al., 2011), a-amino
nitriles (Shaabani and Maleki, 2007), Pechmann condensation
(Kuarm et al., 2010), thiadiazolo benzimidazoles (Kuarm
et al., 2011), imidazoazines (Ahmad et al., 2007), quinolines
(Ahmad et al., 2008) and 3,4-dihydropyrimidine-2(1H)-ones
(Reddy et al., 2009).
It is therefore of interest to examine the behavior of cellu-
lose sulfuric acid as catalyst in solvent-free conditions for syn-
thesis of 6-chloro-8-substituted aryl-9H-purine derivatives. To
the best of our knowledge, condensation of different aldehydes
and 6-chloropyrimidine-4,5-diamine in the presence of a cata-
lytic amount of cellulose sulfuric acid for the synthesis of
6-chloro-8-substituted-9H-purines has not been reported in
literature. Herein we report the use of cellulose sulfuric acid
for synthesis of 6-chloro-8-substituted-9H-purine derivatives
(Scheme 1).2. Results and discussion
Cellulose sulfuric acid is one of the important condensation
catalysts for the selective construction of heterocyclic ring sys-
tems, especially in the synthesis of 6-chloro-8-substituted-9H-
purine. The catalyst decreases the production of chemical
waste without using some highly toxic reagents in the synthesisof these products. All the reactions were carried out at room
temperature by the addition of cellulose sulfuric acid to the
mixture of substituted aldehydes and 6-chloropyrimidine-4,5-
diamine and by using solvent free condition. The process
was monitored by thin-layer chromatography (TLC). The re-
sults showed that the reactions were completed within 6–
10 min of stirring, and the desired products were obtained in
excellent yields (Table 2).
We examined the effect of the amount of catalyst in this
reaction. The best results were obtained using 0.045 g of cata-
lyst (95%). Using lower amounts of catalyst resulted in lower
yields, and in the absence of catalyst the yield of the product
was found to be nil (Table 1).
We also investigated the reusability of the catalyst. For this
purpose after completion of the model reaction, the cellulose
sulfuric acid was separated from the reaction mixture by sim-
ple ﬁltration, washing with CH2Cl2, and drying in a vacuum
oven at 60 C for 5 h prior to reuse in subsequent reactions.
The recovered catalyst can be reused at least three additional
times in subsequent reactions without signiﬁcant loss in prod-
uct yield.
Initially, in order to ﬁnd the optimal amount of catalyst, the
reaction of aldehyde (1 mmol) with 6-chloropyrimidine-4,5-
diamine (1 mmol) under solvent-free condition at the room
temperature in the presence of various amounts of cellulose
sulfuric acid was used as a model reaction. The best result
has been obtained at 0.015 mmol (0.045 g) of catalyst.
3. Experimental
Melting points were determined on an Electrothermal type
9100 melting point apparatus. IR spectra were recorded using
a 4300 Shimadzu spectrophotometer with KBr plates. The 1H
NMR spectra were recorded on a Varian 300 MHz spectrom-
eter for 1H NMR. Carbon nuclear magnetic resonance (13C
NMR) spectra were recorded on Bruker 100 MHz spectrome-
ter. The mass spectra of the new compounds were recorded on
Table 2 Synthesis of 6-chloro-8-substituted-9H-purine derivatives using cellulose sulfuric acid under solvent-free conditions.
Entry R Product Time (min) Yield (%) Mp (C) Lit. Mp (C)
1 2,4-Cl2-C6H4 3a 6 95 224–225 –
2 4-NO2-C6H4 3b 8 92 187–188 –
3 4-MeO-C6H4 3c 6 91 242–243 242–244
4 –CH2C6H5 3d 7 93 160–161 160–161
5 3,4,-(MeO)2C6H3 3e 7 90 250–252 250–252
6 2-Cl-C6H4 3f 8 94 204–205 204–205
7 4-Br-C6H4 3g 6 95 181–182 181–182
8 2-EtO-C6H4 3h 6 93 170–172 170–172
9 2-EtO,4-Cl-C6H3 3i 7 93 157–158 157–158
10 4-Me-C6H4 3j 8 89 257–258 257–258
11 3-Br-C6H4 3k 6 90 278–279 >260
12 3-Cl-C6H4 3l 8 92 >300 >260
13 –C6H5 3m 6 90 281–283 >260
14 3-NH2-C6H4 3n 6 90 266–267 >260
15 C4H3S 3o 7 93 >300 >260
16 –C5H4N 3p 8 94 >300 >260
17 2,4,6-(Me)3C6H2 3q 10 94 192–194 –
18 3,4,5-(MeO)3C6H2 3r 10 95 221–223 –
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with electrospray interface (ESI), coupled with a high perfor-
mance liquid chromatography with Varian Prostar 240 SDM
ternar pump. The instrument was operated in positive ion
mode. The products (3a–r) were isolated with column chroma-
tography and characterized by comparison of physical and
spectral data with those of known samples.
3.1. General procedure for the preparation of 6-chloro-8-
substituted-9H-purines (3a–3r)
Amixture of 6-chloropyrimidine-4,5-diamine 1 (1 mmol), alde-
hydes 2a–r (1 mmol) and cellulose sulfuric acid (0.045 g) was
reacted at room temperature for 6–10 min. as shown in Table
2. Completion of the reaction was indicated by TLC monitor-
ing. After completion of the reaction, ethyl acetate (10 ml) was
added, and the reaction mixture was washed with water (6 ml).
The organic layer was dried over anhydrous sodium sulfate
and concentrated to dryness, and crude solid product was
recrystallized from ethanol to give compounds (3a–3r) in high
yields. The products (3a–r) were isolated with column chroma-
tography using hexane and ethyl acetate in increasing polarity,
their physical and spectral data of some known compounds are
in agreement with those reported in the literature (Ibrahim and
Legraverend, 2009; Suresh et al., 2010).
3.1.1. 6-Chloro-8-(2,4-dichlorophenyl)-9H-purine (3a)
IR (t cm1, KBr): 3286, 3158, 1660, 1514, 1030; 1H NMR
(300 MHz, DMSO-d6): d 14.21 (bs, 1H, NH), 8.78 (s, 1H,
CH), 7.89 (d, 1H, J= 8.21 Hz, ArH), 7.83 (d, 1H,
J= 8.24 Hz, ArH), 7.62 (s, 1H, ArH); 13C NMR (100 MHz,
DMSO-d6): d 153.71, 152.63, 152.04, 149.66, 138.37, 137.28,
135.43, 132.09, 131.88, 131.02, 128.51; (ESI-MS) m/z: 300
[M+H]+. Anal. Calcd for C11H5Cl3N4: C, 44.11; H, 1.68;
N, 18.70. Found: C, 44.17; H, 1.73; N, 18.64.
3.1.2. 6-Chloro-8-(4-nitrophenyl)-9H-purine (3b)
IR (t cm1, KBr): 3300, 3165, 1671, 1518, 1028; 1H NMR
(300 MHz, DMSO-d6): d 14.28 (bs, 1H, NH), 8.81 (s, 1H,
CH), 8.37 (d, 2H, J= 8.76 Hz, ArH), 7.81 (d, 2H, J= 8.33Hz, ArH); 13C NMR (100 MHz, DMSO-d6): d 154.03, 152.72,
152.19, 150.34, 149.91, 137.65, 132.27, 130.43, 123.60; (ESI-
MS) m/z: 276 [M+H]+. Anal. Calcd for C11H6ClN5O2: C,
47.93; H, 2.19; N, 25.41. Found: C, 47.98; H, 2.15; N, 25.37.
3.1.3. 6-Chloro-8-(4-methoxyphenyl)-9H-purine (3c)
IR (t cm1, KBr): 3290, 3155, 1668, 1524, 1260, 1029; 1H
NMR (300 MHz, DMSO-d6): d 13.97 (bs, 1H, NH), 8.69 (s,
1H, CH), 8.27 (d, 2H, J= 8.68 Hz, ArH), 7.08 (d, 2H,
J= 7.92 Hz, ArH), 3.81 (s, 3H, OCH3);
13C NMR
(100 MHz, DMSO-d6): d 163.05, 153.51, 152.31, 151.82,
149.34, 132.61, 129.12, 125.01, 116.45, 58.21; (ESI-MS) m/z:
261 [M+H]+. Anal. Calcd for C12H9ClN4O: C, 55.29; H,
3.48; N, 21.49. Found: C, 55.23; H, 3.45; N, 21.45.
3.1.4. 6-Chloro-8-benzyl-9H-purine (3d)
IR (t cm1, KBr): 3285, 3160, 1661, 1528, 1030; 1H NMR
(300 MHz, DMSO-d6): d 13.86 (bs, 1H, NH), 8.65 (s, 1H,
CH), 7.33 (m, 5H, ArH), 4.22 (s, 2H, CH2);
13C NMR
(100 MHz, DMSO-d6): d 154.20, 153.11, 152.09, 149.24,
137.33, 132.40, 129.58, 128.66, 126.18, 37.11; (ESI-MS) m/z:
245 [M+H]+. Anal. Calcd for C12H9ClN4: C, 58.90; H,
3.71; N, 22.90. Found: C, 58.94; H, 3.67; N, 22.93.
3.1.5. 6-Chloro-8-(3,4-dimethoxyphenyl)-9H-purine (3e)
IR (t cm1, KBr): 3296, 3170, 1666, 1515, 1265, 1020; 1H
NMR (300 MHz, DMSO-d6): d 14.01 (bs, 1H, NH), 8.70 (s,
1H, CH), 7.85 (m, 2H, ArH), 7.08 (1H, d, J = 6.21 Hz,
ArH), 3.95 (s, 3H, OCH3), 3.90 (s, 3H, OCH3);
13C NMR
(100 MHz, DMSO-d6): d 153.72, 152.35, 151.79, 151.02,
150.03, 148.22, 131.40, 125.16, 119.81, 117.09, 111.34, 57.21;
(ESI-MS) m/z: 291 [M+H]+. Anal. Calcd for C13H11ClN4O2:
C, 53.71; H, 3.81; N, 19.27. Found: C, 53.76; H, 3.85; N, 19.23.
3.1.6. 6-Chloro-8-(2-chlorophenyl)-9H-purine (3f)
IR (t cm1, KBr): 3305, 3161, 1677, 1521, 1030, 776; 1H NMR
(300 MHz, DMSO-d6): d 14.07 (bs, 1H, NH), 8.76 (s, 1H, CH),
7.95 (d, 1H, J= 8.24 Hz, ArH), 7.87 (d, 1H, J= 8.19 Hz,
ArH), 7.45 (t, 1H, J = 6.81 Hz, ArH), 7.39 (t, 1H,
J = 6.78 Hz, ArH); 13C NMR (100 MHz, DMSO-d6): d
176 S. Maddila et al.153.59, 152.28, 151.09, 148.47, 139.63, 133.52, 132.10, 130.86,
130.02, 128.97, 126.12; (ESI-MS) m/z: 265 [M+H]+. Anal.
Calcd for C11H6Cl2N4: C, 49.84; H, 2.28; N, 21.13. Found:
C, 49.89; H, 2.33; N, 21.08.
3.1.7. 6-Chloro-8-(4-bromophenyl)-9H-purine (3g)
IR (t cm1, KBr): 3317, 3182, 1659, 1524, 1027; 1H NMR
(300 MHz, DMSO-d6): d 14.37 (bs, 1H, NH), 8.74 (s, 1H,
CH), 8.21 (d, 2H, J= 9 Hz, ArH), 7.82 (d, 2H, J= 9 Hz,
ArH); 13C NMR (100 MHz, DMSO-d6): d 154.21, 152.00,
151.36, 148.43, 132.61, 131.64, 129.6, 128.02, 125.71, 123.60;
(ESI-MS) m/z: 309 [M+ 2H]+. Anal. Calcd for
C11H6BrClN4: C, 42.68; H, 1.95; N, 18.10. Found: C, 48.63;
H, 1.98; N, 18.05.
3.1.8. 6-Chloro-8-(2-ethoxyphenyl)-9H-purine (3h)
IR (t cm1, KBr): 3295, 3180, 1672, 1531, 1018; 1H NMR
(300 MHz, DMSO-d6): d 14.01 (bs, 1H, NH), 8.48 (s, 1H,
CH), 8.25 (d, 1H, J= 9.1 Hz, ArH), 8.19 (d, 1H, J = 9 Hz,
ArH), 7.40 (t, 1H, J= 6.80 Hz, ArH), 7.36 (t, 1H,
J = 6.76 Hz, ArH), 4.24 (q, 2H, CH2), 1.48 (t, 3H, CH3);
13C NMR (100 MHz, DMSO-d6): d 154.37, 153.17, 152.39,
150.96, 149.21, 132.08, 130.01, 127.81, 119.32, 117.10, 115.13,
67.23, 17.20; (ESI-MS) m/z: 275 [M+H]+. Anal. Calcd for
C13H11ClN4O: C, 56.84; H, 4.04; N, 20.40. Found: C, 56.80;
H, 4.07; N, 20.37.
3.1.9. 6-Chloro-8-(2-ethoxy,4-chlorophenyl)-9H-purine (3i)
IR (t cm1, KBr): 3306, 3175, 1673, 1528, 1021, 760; 1H NMR
(300 MHz, DMSO-d6): d 14.03 (bs, 1H, NH), 8.52 (s, 1H, CH),
8.21 (d, 1H, J= 8.56 Hz, ArH), 7.43 (d, 1H, J= 7.07 Hz,
ArH), 7.19 (s, 1H, ArH), 4.27 (q, 2H, CH2), 1.48 (t, 3H,
CH3);
13C NMR (100 MHz, DMSO-d6): d 154.88, 153.26,
152.63, 151.18, 148.20, 137.29, 132.55, 130.02, 123.46, 116.13,
115.32, 67.42, 17.23; (ESI-MS) m/z: 309 [M+H]+. Anal. Calcd
for C13H10Cl2N4O: C, 50.51; H, 3.26; N, 18.12. Found: C,
50.47; H, 3.21; N, 18.08.
3.1.10. 6-Chloro-8-(4-methylphenyl)-9H-purine (3j)
IR (t cm1, KBr): 3291, 3170, 1670, 1517, 1008; 1H NMR
(300 MHz, DMSO-d6): d 13.90 (bs, 1H, NH), 8.71 (s, 1H,
CH), 8.29 (m, 2H, ArH), 7.62 (d, 2H, J= 8 Hz, ArH), 2.45
(s, 3H, CH3);
13C NMR (100 MHz, DMSO-d6): d 153.36,
152.29, 151.42, 147.35, 139.11, 131.60, 130.12, 128.19, 127.58,
27.64; (ESI-MS) m/z: 245 [M+H]+. Anal. Calcd for
C12H9ClN4: C, 58.89; H, 3.71; N, 22.90. Found: C, 58.85; H,
3.68; N, 22.93.
3.1.11. 6-Chloro-8-(3-bromophenyl)-9H-purine (3k)
IR (t cm1, KBr): 3308, 3168, 1669, 1532, 1041; 1H NMR
(300 MHz, DMSO-d6): d 14.38 (bs, 1H, NH), 8.75 (s, 1H,
CH), 8.45 (s, 1H, ArH), 8.27 (d, 1H, J = 9 Hz, ArH), 7.81
(d, 1H, J= 9 Hz, ArH), 7.58 (t, 1H, J = 6 Hz, ArH); 13C
NMR (100 MHz, DMSO-d6): d 154.29, 153.10, 151.41,
148.54, 134.71, 133.21, 131.65, 130.83, 126.70, 122.62, 122.17;
(ESI-MS) m/z: 309 [M+ 2H]+. Anal. Calcd for
C11H6BrClN4: C, 42.68; H, 1.95; N, 18.10. Found: C, 48.63;
H, 1.98; N, 18.05.3.1.12. 6-Chloro-8-(3-chlorophenyl)-9H-purine (3l)
IR (t cm1, KBr): 3310, 3173, 1681, 1523, 1044, 780; 1H NMR
(300 MHz, DMSO-d6): d 14.4 (bs, 1H, NH), 8.73 (s, 1H, CH),
8.29 (s, 1H, ArH), 8.22 (d, 1H, J = 6 Hz, ArH), 7.67 (m, 2H,
ArH); 13C NMR (100 MHz, DMSO-d6): d 153.56, 152.22,
151.13, 147.96, 135.46, 133.21, 133.06, 132.13, 128.80, 127.91,
125.24; (ESI-MS) m/z: 265 [M+H]+. Anal. Calcd for
C11H6Cl2N4: C, 49.84; H, 2.28; N, 21.13. Found: C, 49.89;
H, 2.31; N, 21.07.
3.1.13. 6-Chloro-8-phenyl-9H-purine (3m)
IR (t cm1, KBr): 3289, 3154, 1669, 1520, 1022; 1H NMR
(300 MHz, DMSO-d6): d 13.88 (bs, 1H, NH), 8.73 (s, 1H,
CH), 8.29 (m, 2H, ArH), 7.62 (t, 3H, J= 6.33 Hz, ArH);
13C NMR (100 MHz, DMSO-d6): d 153.88, 152.67, 151.37,
147.42, 132.0, 131.33, 129.51, 128.61, 127.78; (ESI-MS) m/z:
231 [M+H]+. Anal. Calcd for C11H7ClN4: C, 57.28; H,
3.06; N, 24.29. Found: C, 57.32; H, 3.01; N, 24.25.
3.1.14. 6-Chloro-8-(3-aminophenyl)-9H-purine (3n)
IR (t cm1, KBr): 3324, 3183, 1674, 1511, 1039; 1H NMR
(300 MHz, DMSO-d6): d 14.24 (bs, 1H, NH), 8.69 (s, 1H,
CH), 7.55 (s, 1H, ArH), 7.36 (d, 1H, J= 8.01 Hz, ArH),
7.22 (t, 1H, J = 6 Hz, ArH), 6.78 (d, 1H, J = 6 Hz, ArH),
5.48 (bs, 2H, NH2);
13C NMR (100 MHz, DMSO-d6): d
154.77, 154.13, 150.29, 149.27, 147.61, 131.48, 129.30, 128.51,
118.10, 116.71, 114.14; (ESI-MS) m/z: 246 [M+H]+. Anal.
Calcd for C11H8ClN5: C, 53.78; H, 3.28; N, 28.51. Found: C,
53.73; H, 3.32; N, 28.54.
3.1.15. 6-Chloro-8-thiophen-3-yl-9H-purine (3o)
IR (t cm1, KBr): 3291, 3161, 1668, 1517, 1010; 1H NMR
(300 MHz, DMSO-d6): d 14.40 (bs, 1H, NH), 8.69 (s, 1H,
CH), 8.05 (s, 1H, ArH), 7.93 (d, 1H, J= 6 Hz, ArH), 7.31
(d, 1H, J = 6.59 Hz, ArH); 13C NMR (100 MHz, DMSO-
d6): d 154.12, 153.56, 152.10, 149.49, 137.61, 130.23, 129.72,
129.50, 125.81; (ESI-MS) m/z: 236 [M+H]+. Anal. Calcd
for C9H5ClN4S: C, 45.67; H, 2.13; N, 23.67. Found: C,
45.63; H, 2.17; N, 23.71.
3.1.16. 6-Chloro-8-pyridin-3-yl-9H-purine (3p)
IR (t cm1, KBr): 3284, 3160, 1668, 1521, 1025; 1H NMR
(300 MHz, DMSO-d6): d 14.45 (bs, 1H, NH), 9.35 (s, 1H,
CH), 8.74 (d, 1H, J= 6 Hz, ArH), 8.71 (s, 1H, ArH), 8.53
(d, 1H, J = 9 Hz, ArH), 7.60 (t, 1H, J = 6 Hz, ArH); 13C
NMR (100 MHz, DMSO-d6): d 154.63, 153.57, 152.41,
150.19, 149.81, 148.78, 137.41, 135.23, 131.56, 125.73; (ESI-
MS) m/z: 232 [M+H]+. Anal. Calcd for C10H6ClN5: C,
51.85; H, 2.61; N, 30.23. Found: C, 51.81; H, 2.85; N, 30.19.
3.1.17. 6-Chloro-8-(2,4,6-trimethylphenyl)-9H-purine (3q)
IR (t cm1, KBr): 3261, 3155, 1653, 1510, 1021; 1H NMR
(300 MHz, DMSO-d6): d 13.90 (bs, 1H, NH), 8.70 (s, 1H,
CH), 6.87 (s, 2H, ArH), 2.43 (s, 9H, 3CH3);
13C NMR
(100 MHz, DMSO-d6): d 153.68, 152.55, 151.91, 149.48,
139.74, 137.52, 132.10, 129.83, 124.12, 23.21, 17.58; (ESI-
MS) m/z: 273 [M+H]+. Anal. Calcd for C14H13ClN4: C,
61.65; H, 4.80; N, 20.54. Found: C, 61.59; H, 4.77; N,
20.59.
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IR (t cm1, KBr): 3275, 3160, 1657, 1517, 1023; 1H NMR
(300 MHz, DMSO-d6): d 13.93 (bs, 1H, NH), 8.73 (s, 1H,
CH), 6.68 (s, 2H, ArH), 3.93 (s, 9H, 3OCH3);
13C NMR
(100 MHz, DMSO-d6): d 153.70, 152.59, 151.97, 151.44,
149.62, 139.28, 132.31, 127.03, 107.54, 55.19; (ESI-MS) m/z:
321 [M+H]+. Anal. Calcd for C14H13ClN4O3: C, 52.43; H,
4.09; N, 17.47. Found: C, 52.48; H, 4.14; N, 17.45.
4. Conclusion
In conclusion, we have provided a powerful and convenient
procedure for the preparation of 6-chloro-8-substituted-9H-
purine derivatives. Mild reaction condition, excellent yields
of the products, recyclability of the catalyst with no loss in
its activity, use of nontoxic, user friendly process and easy
work up procedure are the merits of this procedure.Acknowledgements
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